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For Clarification

» Invasive species herein refers to all exotic
~(nonnative)plants, animals, and other taxa

deliberately or accidentally introduced by humans.
(NPS Management Policies 2001)

« Monitoring is the “collection and analysis of
repeated observations or measurements to
evaluate changes in condition and progress
toward meeting a management objective.” (Eizingaet

mgs) T ——
wﬂmientiﬁc

experiment, treatment, or procedure. (Merriam-Webster
2004)




.....Effective management of invasive species requires a strategic and

TR

com prehensive national program. (Detailed Action Plan for Nonnative species, 2000)

*Invasive species management programs function at a variety of levels and
involve individual park staffs, Inventory and Monitoring network staffs,
Exotic Plant Management Teams (EPMTs), and regional and national
technical support specialists representing all divisions.

& is the most effective means of managing invasive species. -
w

gement requires a well-
ed inventory and monitoring program to ensure long-term success.

«Communication, cooperation, and collaboration are essential to the
success of any long-term management program.




at’s Required of a strategic

Invasive Species Monitoring Program?

—_— e

—— = Well-defined goals and
— objectives

= Priorities, planning, actions,
and expected outcomes.

= Consistency, collaboration,

Strategic approach —— and coordination! -
ti = Monitoring for prevention /
(proactive) early detection, status and
trends, efficacy,

effectiveness, and —
€ management.

= Monitoring, management,
and research integration. -




Inventory
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Identifies trends and natural
variation in resources

Monitoring

Determines
Management
Effectiveness

Cause
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After Jenkins et al. 2002




— Prevention

Early Detection

Status and Trends -

Efficacy of Management Actions

Effects of Management Actions

| —

Restoration / Recovery
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Research Components

Prevention
Early Detection

Status and Trends

i> Efficacy of Management Actions

Effects of Management Actions

Restoration / Recovery




Prevention

Prioritization Tools

Early Detection

Status and Trends
i> Efficacy of Management Actions

Effects of Management Actions

Restoration / Recovery

Decision Support Tools

Communication / Outreach




“_-—él;&M:Nertworks
‘EPMTs

*Regional Offices

*CESUs/Universities

‘WASO

*IPM Program

*Restoration Program
ogram

n -

*Other Division Staffs as Necessary



-Limited expertisz:“:'— — =
i
*Monitoring inconsistencies within and among groups.

oL ack of EPMT / Network coordination.

e

«Confusion over monitoring responsibilities.

*Prioritization schemes variable or non-existent. _-.-
mng speci lority list

gonal T —




(continued)

R —

~ «Focus on established weeds vs. prevention / early detection.

-~ «Difficulty separating research from monitoring questions.

Integration of invasive species and community monitoring.
Limited agency standards or direction.

Inter-agency communication limited.

ﬂravailabl-e protocols for aquatic s ecies__l___*f‘"
Mw;xpensive. -




(continued)

~ +No comprehensive list of NPS invasives research projects.

Remote sensing techniques expensive and limited

application.

*Modeling techniques time-consuming and expensive. -

*Predictive models lack complete empirical data sets.

-Limited emphasis on predicting invasions, risk assessment, ..
toration. T ——
Ing infested and weed-free areas.
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‘Déta'CGmparabllltyL | —
~*Sampling.intensity requirements

«Sampling frequency requirements

*Monitoring purpose (e.g., efficacy, trends, early detection)
*Richness of invasive species

*Species autecology (e.g., dispersal, mobility, reproduction)
*Species distribution (e.g., clumped, uniform, individuals)
Situation (e.g., roads, trails, wetlands, plains)

rtunistic vs. systematic or rand sign *'-a-g_ﬂd
%ding treatment of monitoring sites
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Decision Support Tools

Communication / Outreach




~ +|&M Invasive Species Workshop (2002)—Initia -
_T,eo.o.ndmatlon of invasive plant inventory and mapping across
parks, networks, EPMTs, and other agencies.

Recommended Measuring and Monitoring Plant
Communities and guidelines for data collection and
management (based on NAWMA and IMR).

—

ﬂﬁér guidelines and protocols wﬁted.-——-—“
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. n’tamﬂeﬁlem—Takmg a proactlve approach and
»—:a.tl'.e.mmlng to coordinate monitoring efforts across the region.
Developed more detailed data collection guidelines than
NAWMA standards (Benjamin 2001).

Pacific West Region—Interested in coordinating a regional
approach to invasive species monitoring.

ﬂa: Capital Region—Network aﬁEMT are discussing —
orin -
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(continued)

&M Protocol Database—Repository for peer-reviewed
___monitoring protocols.

/&M NRDT—Database template available for NPS programs

to adapt for various monitoring needs. Buffet of fields and

tables (BOFAT) being developed.

*Required/Optional Fields Crosswalk—Developing list of
comparable data fields from various invasives databases.

mSmokv Mountains—GIS/Access database in ce fo
nitoring d

all Collaboration—"The Squid,” relational database
connecting all species monitoring and treatment activities.
Excellent example of stakeholder cooperation.




NR GIS Database
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Conceptual Diagram of Database Relationships with Select Natural Resource and NPS Information Systems

NPS Information

Revised Draft: October 21, 2003

. NPS Focus & GIS Clearinghouse
Natural Resource Information Systems g

Systems .
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& Planning
Master Link Table

Lands_ID Org_Code PEPC_ID Location_ID Permit_ID Alpha_Code IPM_ID Location_ID TSN BibKey_ID Metadata_ID NRData_ID Station_ID
Alpha_Code TSN Location_ID Reach_ID

NR/NISC GeoDatabase Systems

NPS Vector
Cartography
Geodatabase

Boundaries - Current_Pol_BDY?
Feature Dataset .US_States
- Current_Park_BDY .US_Counties

- Historical_Park_BDY Geo_Boundaries

- Current_Park_Tract

- Current_Trail_Line

- Current_Org_BDY(s)
.NPS_Region
.NPS_Network

- US_PLSS

Feature Dataset

- Lat_Lon_Overlay
.1_Degree

- State_Plane_Overlay

- UTM_Zone_Overlay

- Quad_Overlay

Facilities?
Feature Dataset
- Park_HQ?

- Park_VC?

- Facility_Point

- Facility_Line

- Facility_Poly

NPS Raster
Geodatabase

TopoBase
Geodatabase
(National Map)

NR Projects
Geodatabase

NPSpecies Geology FDS APCAM Feature Dataset NPS_Raster(s) TopographicMap FDSLandUse FDS
Feature Dataset - GUnit_Poly - APCAM_Mon_Acres Feature Dataset (DB Model In Work) (DB Model /W)
- Spp_Point - GUnit_Line - APCAM_Inv_Acres _NED - BoundaryA/L/P - BareSurfaceA
- Spp_Line - GUnit_Point - Gross_Infested_Acres _DRG - BuildingA/P - DevelopedA

- Spp_Poly - 20+ Others - Net_Infested_Acres -DoQ - CulturalA/L/P - HerbaceousA
- 10-15 Base Data Water FDS - Treated_Acres _MRLC? - ElevationP/L? - lceSnowA
Climate FDS - WQ_Study_Areas - ReTreated_Acres -RS/LIDAR? - RailroadL - MixedUrbanA
- Climate_Atlas - WQ_Stations - APCAM_Restored_Acres - Others? - RoadL - OpenWaterA
- Wx_Study Areas - IDG_Points - APCAM_Controlled_Acres - TrailL - ResidentialA

- 100K_HUCS
- 10-20 Others

- 10-15 Base Data
(+DOQ, NED, DRGs)

- TransportationA/L/P - WetlandsA
- GNIS? and Others - WoodyA

- Wx_Stations
Soil? FDS (TBD)

A

NPS/USGS National Map Coop. |
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NPS NHD
Geodatabase

Hydrography?
Feature Dataset
(DB Model I/W)
- US_Hydro?

- Others




(continued)

~ «Florida EPMT—Working cooperatively with State of Florida to
~—inventory, monitor, and manage invasive plants.

*Mid-Atlantic EPMT—Conducts statistically rigorous
monitoring.

California EPMT—Developing own tracking and evaluation
forms. Also interested in monitoring effects on non-target

ﬂﬁ’es. --r""'-'i
| n Support Tools—Restoration rapid assessment tool

(Benjamin 2003 and Hiebert 2003).




(continued)

——

d—Ne’cweFk—-lnventory and mapping protocol thatcan
_—,b.e_a.dapted for monitoring. (After Prairie Cluster work and
Thomas et al. 2002).

*South Florida/Caribbean Network—Proposed project
comparing application and effectiveness of several remote
sensing techniques for invasive species monitoring.

m:Sever'al using rotational mow ' g prQQ‘H




(continued)

T —

~ Weed Sentry Program—Early detection and eradication

- cooperative program between NPS, Forest Service, SCA,
USFWS, and local agencies. Identify, maps and treat
iIncipient plant populations along roads and trails.

*Golden Gate NRA—Ongoing volunteer program for mapping
and monitoring invasive plants. Includes training manual,
data sheets, identification flashcards, etc.

-
R —
Wforcement input.
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~ website ep03|tory for profoﬁls and genera gme es (W
; what where when). Protocols taxon-specific. Developing a
- ccrporate database.

*The Nature Conservancy—No standard monitoring protocols,
but has invasive species prioritization tool.

*Environment Canada’s Environmental Monitoring Network
(EMAN)—Protocols for terrestrial invasive plants and other
protocols that can be applied to other projects.

ﬂonmental itoring.and As t Program (EPA)—

shwater and estuarine aquatic

OrsS.



(conﬁnued)

W — e =

~ +Forest S erwce—Taklng a corpora e, top-down approach.
._.J-Ias las compiled and reviewed protocols from literature (Mike
lelmini). One standard database but stored locally. Protocols
are taxon-specific. Field Guide for Invasive Plant Inventory,
Monitoring, and Mapping available (Rita Beard). No single
monitoring methodology.

*Forest Inventory and Analysis Program (USFS)—Fixed

nal grid system across US that can be intensified. | p—
ned to ' y not be useful for

onitoring.




(continued)
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~ +The Heinz Center—Developing hierarchy of invasive species

FPS——

attributes from frequency to impact. Includes suggested
~monitoring methods.

*National Institute of Invasive Species Science—Repository
for invasive species maps and data. Includes Modified
Whittaker Plot information (limited detection of species
richness) and Forest Health Monitoring Plot information
(statistically biased).

ﬂﬂNEW—National early detection and rapid response ~3
I - -

q Invasive !pecies Programme—Best prevention and

management practices.




(continued)
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"NAWMA—Recommends core data fields to collect
~mapping and monitoring invasive plants.

*Center for Invasive Plant Management—Guidelines for all
aspects of invasive plant management, including prevention
and forming a weed management association. No specific
protocols currently.

‘BLM—Interagency technical references (Measuring and
ing Plant Communities, Sampling Vegetation
outes). Developing an agency-wi abase. TTr———
| —Aerial photography method using ultralight and
GPS—1mm? resolution and relatively cheap.




Points to Emphasize

= Monitoring objectives should include: indicator, location,
~ attributerto-be measured, management action, degree of
change, time frame.

= Keep the end in mind (desired future condition).

= Know when to give in (upper infestation thresheold).

* |nclude weed-free zones or sites of significance.

= Combine opportunistic and statistically rigorous programs.
hink incrie adaptive

=

—~
B ——

100.

= The degree of integration will vary across networks and
regions.
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_+Consolidate Fire, I&M, and EPMT monitoring.

*Find cost effective remote sensing techniques.

*Utilize cost effective, validated predictive modeling.

Improve monitoring methods tailored to particular invasive species
(particularly animals and pathogens) and systems.

t
LT —
projects.

K relev

Fully utilize volunteer and opportunistic monitoring programs.

*Share information and responsibilities across boundaries!



~an we effectively appc tion monitoring responsik
_ﬁcross the dlfferent NPS programs?

At what scale should NPS standardize protocols and
common database elements?

*Should there be specified protocols for each monitoring type
or simply a recommended list of peer-reviewed protocols?

-

D
ﬁan \ ore proactive
app to invasive species monitoring?



*Greater community review.

*Convene a workshop if necessary. —

*Research: input === website or list serve.




vionitoring
Roles and Responsibilities

= EPMTs

= Fire Program

= IPM SE—
= CESUs/Universities
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